We aimed primarily to investigate the level of health-related quality of life (HRQoL), lower urinary tract symptoms (LUTS), and depression in older adults and secondly to identify the impact of LUTS and depression on HRQoL. Methods: A community-based cross-sectional study was conducted from April to November 2010. Participants were recruited from five community senior centers serving community dwelling older adults in Jeju city. Data analysis was based on 171 respondents. A structured questionnaire was used to guide interviews; the data were collected including demographic characteristics, body mass index, adherence to regular exercise, comorbidities (hypertension, diabetes mellitus, and osteoarthritis), depression, urinary incontinence, LUTS (measured via the International Prostate Symptom Score [IPSS]), and HRQoL as assessed by use of the EQ-5D Index. Stepwise multiple regression analysis was used to test predictors of HRQoL. Results: Eighteen percent (18.6%) of the respondents reported depressive symptoms. The mean LUTS score was 8.9 (IPSS range, 0 to 35). The severity of LUTS, was reported to be mild (score, 0 to 7) by 53% of the respondents, moderate (score, 8 to 19) by 34.5%, and severe (score, 20 to 35) by 12.5%. HRQoL was significantly predicted by depression (Partial R 2 =0.193, P<0.01) and LUTS (Partial R 2 =0.048, P=0.0047), and 24% of the variance in HRQoL was explained. Conclusions: LUTS and depression were the principal predictors of HRQoL in older adults.
INTRODUCTION
The proportion of Koreans aged 65 years and older was 9.1% of the total population in 2005 and is forecasted to reach 14.3% in 2018 [1] . With this rapid aging of the population, urination problems of elderly people in the community have been drawing great attention [2, 3] . Aging may influence lower urinary tract symptoms (LUTS), and it is noted that both elderly men and elderly women can have LUTS [3, 4] . The incidence of LUTS is defined as an International Prostate Symptom Score (IPSS) of ≥8, and the percentages of men and women with INJ nese men aged 65 years and older, moderate to severe LUTS were significantly associated with increased odds of having clinically relevant depressive symptoms. Welch et al. [9] showed that men with moderate to severe LUTS had poorer role functioning, had less energy, and had more depressed and anxious feelings. LUTS have been shown to affect many aspects of personal lives, including social, physical, psychological, work productivity, and sexual health [10, 11] . A community-based study reported that the health-related quality of life (HRQoL) in more than 6,000 men was significantly worse with increasing LUTS severity [12] . The study of Okamura et al. [3] showed that the QoL of elderly Japanese men and women with LUTS decreased in the domains of role, physical and social limitations, and personal relationship.
Many factors may influence the HRQoL of the elderly. Depression, one of these factors, is also a widespread problem in elderly people, and the prevalence of depression among community-dwelling elderly is reported to be 63%; of the elderly in Korea, 21% have severe depressive symptoms [13] . Depression may worsen urination problems [8] . Most previously repoeted studies have researched the impact of LUTS on HRQoL [10, 14, 15] . Therefore, surveying the impact of LUTS and depression on HRQoL in the elderly may be helpful for providing proper intervention resources to improve older adults' QoL. One general tool for assessment of HRQoL, the EuroQoL EQ-5D, is an instrument that incorporates utilities or preferences for health states [16] . It has been widely used with a range of chronic health conditions [17] and LUTS severity [18] .
The purposes of the present study were primarily to investigate the level of HRQoL, LUTS, and depression in older adults and secondly to identify the impacts of LUTS and depression on HRQoL.
MATERIALS AND METHODS
This was a cross-sectional study. Data were collected from April to November 2010. Participants were recruited from five community senior centers serving community-dwelling elders in Jeju city. One hundred ninety-five (n=195) persons were eligible and agreed to participate, but 9 did not complete the interview and 15 did not respond to the EQ-5D Index questions. Therefore, the data analysis was based on 171 respondents. Study procedures were approved by the Institutional Review Board at Jeju National University Hospital. The principal investigator and trained research assistant visited the senior centers and explained the study purpose and data collection method. All data were collected via individual subject interviews. Interviews were completed at the community centers and took approximately 20 minutes. A structured questionnaire was used to guide the interviews; the subjects were queried about demographic characteristics (gender, age, education, living arrangements), their height and weight (these numbers were used to calculate body mass index [BMI] in kg/m 2 ), adherence to regular exercise, and morbidities (hypertension, diabetes mellitus, and osteoarthritis). Symptoms of depression were evaluated by using the Korean language version of the Center for Epidemiologic Studies Depression Scale [19] , a 20-item, four-point likert scale asking how often the subject felt or behaved in the manner described within the past week. The possible score ranged from 0 (not at all depressed) to 60 (very depressed) with a threshold score of 21 as an indicator of major depressive symptoms [20] . UI was queried on the basis of the International Continence Society [21] definition (the complaint of any involuntary leakage of urine). UI was operationally defined within the context of this study as a report of involuntary urine loss once per month or more frequently during the 6 months before data collection. LUTS were evaluated by use of the Korean version of the IPSS [22] . The IPSS includes 4 voiding LUTS (hesitancy, intermittency, weak stream, and incomplete emptying of the bladder) and 3 storage LUTS (frequency, urgency, and nocturia). Subjects were asked to indicate the frequency with which they experienced each of the seven symptoms during the past 6 months on a scale of 0 to 5. IPSS scores range from 0 to 35; scores ranging from 0 to 7 indicate mild LUTS, scores from 8 to 19 indicate moderate LUTS, and scores from 20 to 35 indicate severe LUTS.
HRQoL was assessed by use of the EuroQoL EQ-5D Index. The EQ-5D Index is a generic measure of health status that is widely applied in the economic evaluation of health care treatments and services. The instrument comprises a questionnaire with five dimensions: mobility (M), self-care (SC), usual activities (UA), pain/discomfort (PD), and anxiety/depression (AD). Each dimension is represented by one question with three severity levels (no problems, some or moderate problems, and extreme problems) [16, 23] . The Korean version of the EQ-5D Index [24] was used in this study. Scores were transformed by using utility weights derived from the Korean general population [25, 26] and ranged from -1 to 1, with higher scores indicating better overall health status. The formula producing the EQ-5D Index was as follows [26] . 
Statistical Analysis
Descriptive data were reported by using means, standard deviations, or frequencies as indicated. In the univariate analysis, the association between the EQ-5D Index and each predictor variable was tested by using Student's t-test or one-way analysis of variance (ANOVA) and post hoc test (Duncan test). In the multivariate analysis, stepwise multiple regression analysis was performed to identify the factors affecting the HRQoL (EQ-5D index) of the elderly. Variables showing statistical significance in the univariate analysis were included in the stepwise multiple regression; categorical data (gender, education level, living arrangements, BMI, regular exercise, UI, and osteoarthritis) and continuous data (depression, LUTS) were used as potential predictors of HRQoL. A P-value<0.05 was considered to be statistically significant. All statistical procedures were performed by using SAS ver. 9.2 (SAS Institute Inc., Cary, NC, USA).
RESULTS

Subject Characteristics
A total of 171 older adults were enrolled in this study. Of the subjects, 75% were female. The mean age of the subjects was 76.4 years old, ranging from 6 to 94 years. By age group, 71.9% of the subjects were in the group aged 61 to 79 years and 28.1% were in the group aged over 80 years. Among the subjects, 40.9% had no formal education and 52.1% were living with a spouse. The subjects' mean BMI was 23.8 kg/m 2 and 32% had a BMI≥ 25 kg/m 2 (overweight). Regular exercise was reported by 61.4% of the subjects. Eighteen percent (18.6%) had depressive symptoms. Nearly one-quarter (22.2%) had experienced UI more than once per month during the prior 6 months. The Mean IPSS of LUTS was 8.9. Concerning the reported severity of LUTS, 53% of the subjects were in the mild group, 34.5% were in the moderate group, and 12.5% were in the severe group. Diabetes was reported by 15.2% of the subjects, hypertension by 53.8%, and osteoarthritis by 47.4% (Table 1) .
EQ-5D Index Dimensions
According to the results for severity of each the five dimensions on the EQ-5D Index, about 47% of the respondents reported moderate or severe pain/discomfort and about 45% reported (Table 2) .
EQ-5D Index Scores by Characteristics of Respondents
The mean EQ-5D Index score of the total respondents was 0.85±0. Table 3 , the mean EQ-5D Index significantly decreased with depressive symptoms (no depression, 0.88±0.18; depression, 0.71±0.14; P<0.001) and with LUTS severity (mild, 0.88±0.14; moderate, 0.85±0.14; severe, 0.70±0.35; P=0.0005).
Factors Affecting HRQoL
Variables showing statistical significance in the t-test or ANO-VA were investigated to test the factors affecting the EQ-5D Index. The EQ-5D Index score was significantly predicted by depression (partial R 2 =0.193, P <0.001) and LUTS (partial R 2 = 0.048, P=0.0047), and 24% of the variance in the EQ-5D Index was explained (Table 4) .
DISCUSSION
The percentage of older adults with an IPSS of 8 and over, indicating moderate to severe LUTS, was 47%. We found that the prevalence of moderate to severe LUTS in our subjects was lower than the reported prevalence for Japanese men (72%) and women (65%) aged 50 to 92 years who visited physicians for their medical problems and higher than the 39% reported for community-dwelling Chinese men aged 65 to 90 years who were able to walk independently [8] . Shaw et al. [27] reported Values are presented as number (%). Table 3 . EQ-5D scores by subject characteristics (n=171) Variables were analyzed via stepwise multiple regression to predict potential affecting factors for EQ-5D Index.
With the superscript letters means that the results between two specified groups (between b) and c) group) are significantly different (Duncan test).
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that one of the barriers to seeking help among people with urinary symptoms is a lack of knowledge about the condition and the treatments available. The subjects frequently considered urinary symptoms to be a normal part of aging or childbirth, or they felt that these types of symptoms were inappropriate for medical intervention. Wolters et al. [28] showed that the advice of one's social network and information from the media were clearly associated with the decision to seek primary medical care in men with LUTS. LUTS are important public health problems for older adults; therefore, media and public health education should be properly utilized for community-dwelling elderly to help them manage their LUTS and to strengthen their knowledge of LUTS.
LUTS are associated with an increased risk of having depressive symptoms [9] . This study showed that about 19% of the subjects had symptoms of depression, which was similar to the 20.1% reported in Taiwanese community-dwelling urban older adults [29] . However, further study is required to examine this relationship, because the Taiwanese study did not identify the relationship between LUTS and depression.
HRQoL is a multi-dimensional concept that encompasses the physical, emotional, and social components associated with an illness or treatment and that most commonly refers to people's experience of their global health. It may also refer to healthrelated subjective well-being, functional status, or self-perceived health [30] . The mean HRQoL score as measured with EQ-5D index in this cohort of community-dwelling older adults' was 0.85. This score is similar to EQ-5D index score of 0.84 for men receiving LUTS treatment in general practice and of 0.85 for adult men and women with overactive bladder [10, 18] , which implies that the HRQoL of our subjects was similar to the QoL of people with urinary troubles.
For the five-dimensions of the EQ-5D Index, our study showed that around half of older adults reported having unsatisfactory outcomes in the dimensions of pain/discomfort and mobility. In particular, moderate or severe problems in pain/ discomfort and mobility could have a major impact on HRQoL, and problems in these two dimensions should be properly managed.
In previous studies of HRQoL and its determinants in older adults, Tajvar et al. [31] reported that elderly people's age, gender, education and economic status are significant determinants of poorer physical HRQoL. Dominick et al. [32] showed that older age, nursing home residence, and greater comorbidity were the most consistently associated with poorer HRQoL in older adults with arthritis. However, urinary problems could be one of the factors influencing HRQoL. For example, Mozes et al. [33] reported that in elderly men, severely bothersome urinary symptoms were related to scores on three QoL domains: social function, role-emotional, and mental health. The negative effect of LUTS on HRQoL, general health perception, and mental health [9] are apparent and depression is also significantly associated with decreased HRQoL [34] .
Urinary problems and depression might impede independence and the ability to engage in life activities for elderly people. In the multivariate analysis in the present study, these two factors, depression and LUTS, were negatively associated with HRQoL and the explanatory factors contributed 24% to the outcome. This was similar to Quek's results [35] in patients with benign prostatic hyperplasia, which showed that older age, severe LUTS, and high depression scores were significantly associated with overall QoL.
The results of the present study suggest that among older adults, LUTS and depression are the principal predictors of HRQoL. The predictability of the model was not high enough, however, because it explained only 24% of the variance in HRQoL. Therefore, further study is needed to explain this phenomenon.
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